METHODS

We conducted parentage analyses on eight families of
, we used behavior, such as directed aggression (chases and displays), supplanting (one bird displacing another from a perch) and waiting (waiting for another bird to leave a feeding site before approaching) as criteria for assessing relative dominance of birds. We observed 986 interactions at the three sites.
RESULTS
Three of the eight nests (37.5%) analyzed contained at least one nestling genetically mismatched with their behavioral father, whereas all nestlings had DNA profiles that could be attributed to their behavioral mother (Fig. 1 b) . Of a total of 53 nestlings sampled, there were nine (17%) extra-pair young. Within nests where extrapair young occurred, nine of the 19 (47%) nestlings were genetically mismatched with their behavioral father. There were three different extra-pair males, one for each of the three nests where extra-pair young occurred. We were able to assign paternity of all these extra-pair young to a single extra-pair male for each nest. In Nest U, the extra-pair male fathered five of the seven nestlings, in Nest I the extra-pair male fathered three of the five nestlings, and in Nest JJ the extra-pair male fathered one of the seven nestlings.
In all cases of extra-pair paternity, the extra-pair male was dominant to the behavioral father of the nestlings. In the first nest (Nest I) the extra-pair male held the second highest rank out of 25 birds feeding at site 1 in winter 1993, whereas the behavioral father held the 13th rank. The extra-pair male dominated the cuckolded male in 414 interactions observed. At Nest JJ, the extra-pair male (highest ranked of 25 birds at site 1) was dominant to the behavioral father of Nest JJ (3rd highest ranked bird) in 7/7 interactions in winter 1993. During the 1992 breeding season, both the extra-pair male and the behavioral father of Nest U fed the female at the nest (see below) and the extrapair male was seen chasing the behavioral father away from the nest tree twice. We did not observe these two males interacting together at feeders during the winter observations in 1993.
The behavior ofthe two males at Nest U is consistent with polyandry; the extra-pair male and the behavioral father of the nest both fed the behavioral mother and nestlings. Polyandry is uncommon in chickadees, with only two reported cases to our knowledge (Waterman et al. 1989 , Howitz 1991 ). This appears to be a true case of polyandry where the female has managed to enlist the help of two males, rather than divorcing her first mate with the arrival of the extra-pair male. The extra-pair male and his mate occupied a territory adjacent to the behavioral parents of Nest U. On 19 May, 1992 (approximately the fifth day of laying for the female at Nest U, as estimated by backdating 12-13 days incubation from the date of hatch (Smith 199 1) ) the extra-pair male and mate were seen on their own territory where they had excavated a nest; this was the last day that we saw the extra-pair male' s mate. On 24 May, the behavioral father was found feeding the behavioral mother at Nest U (approximately day four of incubation) within their own territory. On 25 May, the extra-pair male entered the territory of the pair from Nest U, landed in the tree above Nest U and chased the behavioral father from the tree. The extra-pair male' s nest appeared deserted and the extra-pair male was seen in the vicinity of Nest U over the next several days. The extra-pair male began feeding the behavioral female of Nest U on 29 May (day 9 of incubation), and continued to feed her even after the behavioral parents were seen feeding nestlings (8 June, approximately five days post-hatch). By 10 June, the extrapair male was feeding the nestlings at a similar rate to their behavioral father (over a 2-hr period the two males fed the nestlings seven and eight times, respectively). As five of the seven nestlings were fathered by the extra-pair male, and the extra-pair male was seen on his own territory with his mate on 19 May, two days prior to the laying of the last two eggs, this suggests that the extra-pair male must have engaged in one or more EPCs with the behavioral mother of Nest U rather than pairing with her only after his own mate had died.
DISCUSSION
Based on our sample of eight families, it appears that the extent of extra-pair paternity in Black-capped Chickadees (37.5%) is comparable to that in another parid, the Blue Tit (3 1%) (Kempenaers et al. 1992) . A total of 17% of chickadee nestlings from the eight families were extra-pair young (Blue Tits-1 1%) and 47% of chickadee nestlings in nests with mixed parentage were extra-pair young (Blue Tits-37%). All extra-pair young in our study were sired by a single extra-pair male per nest, although in two of these nests there was more than one male with a territory adjacent to the focal pair. Smith' s (1988) and our observations (unpubl. data) that female chickadees actively solicit copulations, usually by seeking the male in his own territory, suggest that females may be preferentially selecting some neighboring males over others. In all three nests with extra-pair paternity, the extra-pair male appeared to be dominant to the behavioral father, as Smith (1988 ) There would be ample opportunity for female chickadees to assess the relative rank of their own mate in relation to other mated males in the population based on social interactions within winter flocks (Smith 1988 ). In addition to attempting to increase the sample size ofthe present study, our future work will focus on more direct evidence as to whether females actively seek EPCs with males based on male quality, measured in part by male dominance. Alternately, high ranking males may be better at forcing extra-pair copulations on females. We feel that this is less likely in the Black-capped Chickadee. We have never witnessed an attempted forced copulation in chickadees. Males do not appear able to gain even within-pair copulations without cooperation of the female (a short, distinctive chase usually occurs prior to copulation, copulation only occurs if the female stops and the pair begin to display. If no display is given by the female copulation does not occur-Smith 1991). 
